Modeling of Dynamic Vapor Sorption Data
The following sections detail the salient equations used to predict water vapor binding as a function of p w /p sat where p w is the partial pressure of water vapour and p sat is the pressure at saturation (23.76 Torr at 25°C)
Bruauner-Emmet-Teller (BET)
The well-known BET 1 equation typically applied for determination of specific surface area using N 2 (g) is written as:
(1-p w /p sat )(1-p w /p sat +c•p w /p sat )
where S ! is the water-binding site density, and !=e (∆ des H 0 -∆ vap H 0 )/RT , namely where
are the standard enthalpy of water desorption and evaporation, respectively.
Freundlich
The single-site Freundlich 2 equation
where K is the adsorption constant, and where S o is a site density. It can an be readily adapted to the multisite case through:
and effectively mimic the Do-Do 3 equation (Section 1.4) by providing a means to predict an adsorption regime at low p w /p sat and a condensation regime at high p w /p sat .
Frenkel-Halsey-Hill
This formulation is expressed as [4] [5] [6] [7] [8] :
where K 1 pertains to interactions between the mineral surface and the first water layer, while K 2 with longer range water molecules on thicker water layers.
Do and Do
This model was originally developed to predict water vapor adsorption and condensation in carbon-based materials through the following equation 3 :
The left-hand term pertains to the adsorption and the right-hand term to the condensation regime which, we argue, could be translated to the case of water vapor adsorption and condensation at mineral surfaces. Parameters for each regime include water-binding sites densities (S o , C µs ) association constant (K f , K µ ) but also hydration numbers (β,α). The latter numbers are fixed to β=2 for the adsorption regime, to denote that a singly (hydr)oxo group can be involved in 2 (donating and/or accepting) hydrogen bonds, and α=6 for the condensation regime to denote that the nominal population of a water nanocluster needed for condensation at the mineral surface.
These numbers may optionally be co-optimized to predict adsorption data, yet must be confined to physically realistic values. 
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